CONTRIBUTIONS AND

THE VIOLENT STORMS OF MARCH, 23, 1893.

[By H. A. Hazen.]

Since 1890 a circular has been sent to every town or post office from which
any word, either in the newspapers or elsewhere, has appeared regarding a
destructive windstorm at that place. On March 28 the newspapers were
full of accounts of destructive storms in Indiana, Illinois, Kentucky, Tennes-
see, and Mississippi. Nearly seventy {)laces were mentioned, and replies to
forty-seven of the circulars sent out will be found in the accompanying table.

At 8 p. m. of the 22d the general storm was in Oklahoma, with a pressure
at the center of 29.4 inches. In the next twelve hours the center had moved

- to north Missouri, and the pressure was 29.44. At 8 p. m. of the 23d the gen-
eral storm was central in IYlinois, pressure 29.86. Most of the violent storms
occurred in the southeast and south quadrants of this larger storm. An ex-
amination of the tracks of the storms shows that they occurred in lines run-
ning toward the northeast, as is usually the éase. Also, in the table, in the
column headed ‘“moved,’’ we find that with a very few exceptions, the ob-
served direction of each storm, as indicated by the débris, was the same, or
northeast.

An attempt has been made to separate these different tracts into thirteen
groups, and the table shows each gl:oup. Four of the forty-seven replies show
no marked storm., The times of the storms in general show a regular progres-
sion, though there are some exceptions. In eleven cases the funnel cloud was
seen, though in nine it was too dark to see. In only three cases is there a
failure to record thunderstorm as accompanying the violent wind. A loud roar
was heard in all but four places. The occurrence of a whirl is not easily de-
termined, and in neartly all cases it is probable that this was looked for in the
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funnel itsel® It is now well known that the evidence of a whirl and its direc-
tion of rotation from the cloud itself is very deceptive, and that one must rel
upon the direction of débris, unless he is only 500 feet from the funnel, an
even then the eye is liablé to be greatly deceived by the appearances. The
remarkable thing is, that four of the reports indicate a whirl witk the hands
of a clock, and only two counter-clock wise. One report has the whirl
*‘toward center from hoth sides.”” Two reports of a whirl are not definite
enough to determine the direction. Sixteen cases report no whirl. We must
infer that very often there are very destructive storms going in the same
giqelral direction to the northeast, some of which do not show evidence of a
whirl.

In sixteen cases the débris were left in the line of the storm, that is, lying in
the direction of the storm or inclined toward the center. Only one reports débris
in circular shape, and another reports ‘‘every way.’’ Attention is called to
the importance of this observation, and the extreme ease with which it may
be made. Every storm which has a definite track must show some disposi-
tion of débris, and it is very much to be hoped that every one reporting such
storm will pay particular attention to the distribution of the &bris, trees,
ete., in the center line of the storm, and on the left and right of this line.
The number of persons reported killed is 19. The last column showing the
loss to property, not to crops or fruit, is the most unsatisfactory of all, and is
Fiven merely as an approximation. In many cases it would appear that the

oss is given for a very large region, and not for the town from which the
report comes. Also, oftentimes the description in one town is for the storm
in a neighborinﬁ‘town, and the latter sends its own report, so that the report
is duplicated. This question of the actual destruction of structures in any
town is one of the most important of all, and it is quite unfortunate that there
is 80 much uncertainty regarding it.

storms of March 23, 1893.

Bgation. Time.| Funnel. Tsht‘;:.‘gf_" Roar. (Moved. Whirl. Débris left. Glow in cloud. cl’gl‘lvgl. ﬁ‘ﬁg&‘_’ Loss to property.
Oklahoma City, Oklal.| 21.00 | Yes .. ....!| After ..... Olockwise ........| South side inward.. Around cloud ..| Single ....| None ...| $15,000.
Jackson, Tenn ........ Heavy.... cosesean onae Light green .... .| None ...| Severe.
8pring Creek, Tenn.... Heav: No Mostly to ne Yes .... . .| None ...} $800.

*1-,0,...... Moderate. No All to nw.. None ...| $500.

Luray, Tenn? Light .. .. No..ovuue sesesans . None ...
Dresden, Tenn . Slight .... Clockwise ........ All to ne, .... Rather light....| No. None ...| Several thousand.
Murray, KY ..oeovesnee Light .. ..| Yes ........| ne From se. to nw ...| Fell together 8moky .........| Yes I %go,ooo.
Clarksville, Tenn ..... Light o0 oo]eissessanaanad| DO sreresseres sasarnan ceersarasrriannas tesressessnccanensfensnan None ... Few hundred.
Hopkinsville, Ky ..... .| Light .. ..| Blight ...... .| None .../ 850,000 in county.
Pembroke, Ky ........ .| Light .. ..| Ye8 ..cecuss None ...| $50,000.
Guthrie, l{y . .| Heavy....| Yes .... .... d|eesvenanas]| -
Bowling Green, Ky....| 19.30 Oueevacee] YO8 .0 vea| YO8 1i0uunas None ...| $20,000.
Danville, KY ..evvuusss] 22.00 | No........| Moderate.! No..cccuuseas None ... None.
Rowland, K¥......eees] 23.30 | Too dark .| Heavy....| Yes ........ None ...| $10,000.
Nashville, Tenn.......| 21.55 | None .....l.ceeeeue None ... I?tozobuildings.
Gallatin, Tenn.........1 19.30 | No... Slight .. .| None ...| Slight.
Boxville, Ky ... 18.30 | No. Yes . None ...| None.
Henderson, Ky 18.45 | No. . Yes None ...| $75,000.
Evangville, Ind 18.30 | No... Yes .. .... Yes None ... %ﬁ,ooo.
Chandler, Ind .l 18.40 | Not seen .| Heavy....| Yes 1 early $70,000.
Boonville, Ind.........| 19.00 | Too dark.] Heavy....| Yes........ apeennns .
Huntingburg, Ind .....| 19.00 [cccsenes sesalecnarasanaanlessciinns
Crawfordsville, Ind ...| 12.00 | No........| Heavy....{vsceveeeens . None ... None.
Loogootee, Ind........| 19.00 | Yes ......| Yes......| Yes ........ None ...| $s,000.
MtOhell, TS, o e orneleesmunealersonnsernan]onmsnsnnanns]osssumnnsesnnsfensasens|ognarare susnnesesans|osnnsionansesnnnsesnns|ncersssnnerssmnnna|eanssnnnners|rasenacers
Bedford, Ind .....cs...| I9-30 | Too dark.| Light....| Yes........ None ...[ $30,000 t0 $50,000.

Morgantown, Ind. csssvess[ssens .| Mostly fences.
Brooklyn, Ind .. 20.45 | Yes None %‘5,000.
Mooresville, In 20.30 [escavscscans| YOB oo vous| YOB ovsonne] BB |ieseeses covsnnsannnafvaseorsacansavassssonnsfonsana None ...| None.
Greenwood, Ind .......| 21.00 None ...| Slight.
Indianapolis, Ind......| 20.28 No None ...| $6,000.
Brownsburg, Ind .....| 21.30 .| Yes ...... No...... ereacsaansreanrasnses None Barns.
L‘.[tz(}ord%vii e, Ind.....| 20.30 | Too dark .| Heavy.... CloCkWiSe c.uu vevafeseccasncans None ...| $10,000.
Tipton, Ind4.....ccc0veefsecrcncs]ecsrenccascs|oanraas sesselesscsennononalsencns sofesssnses aonnsesenane|asnacararnsanns
Algxan’dria.,lnd....... 21.00 | Too dark .| Light .. ..| Yes ........| ne. No...ccevveeresee.| With storm ..... soa|secsreannossasersefesecnasenaas $3,000.
Crawfordsville, Ark...| 15.00 | Yes......| Some.....| Yes .......| ne. No.oesraanneas esssf[reasd0,sivercanassaass| Greenish.......| nw.andsw| None ...| $10,000.
Bhaw, Mis8 ,...cc0eneae 16.00 Light .. ..| Slight ......| ne. None ...| $300 to $500.
Cleveland, Miss «se] 16.00 Heavy....| No.. ..| ne. .| None ... l‘ione. 500
Renova,l/fiss... ces] 16.30 Heavy....| Yes .| ne. None ...| $500.
Kelly, Missﬁ.... ..... 15.58 Heavy....| Yes ........[ ne. Counter clockwise; With storm mostly. 3 or 4 | 3150,000 all about.
Olive'Branch, Miss....| 15.58 Heavy....| Yo8 coes veee| DO [iieiiiinns vanuee vees] EVETY WAY vever veoofecnrenassacanarcoa|onsancnnasas|soncean oo s| $150,000.
Richland, Miss8.......fvsececsc|ersorsccsncs|ersscessnonnlresscrsonssooneranssoc|onnnnn tesscrrssnsssalernsaccnsrrrasesncesncs|tansccnrassesersss|asaccnscesssfosrscsanes
Ellisville, Mis8 ....v00| 18.00 |csscacacnoes| YOS cuuu e D I B L venaen seslosacsaieanen sessaesses[esonneriecnanans 2 | 6 or 7 houses.
Archibald, La .........| 16.00| Yes......| Heavy....| Yes ........| ne. ’l‘%oé:ltlanl_:gr from | With storm mostly.| Yes .... ccc0r...| Ye8 .. ... 7 | $2s,000.
gides,
Vosburg, Miss 7 .......| I.30| Toodark. Heavy....| Very heavy.| e. ) PPl - L) (-1 -1 I8
Shubuta, Miss...cevsee| 315 Ouesnosss| Light .. ..| Verygreat..| ne. Counter clockwise' In & whirl ......:...| Reddish brown.|............ 3 | Slight,
Tupelo, Miss88..ccecreefcasrrcas|eesrsrcarnes|oncncennacacfocasecsecanses]enaas |
1
1March 22, 215 miles west. 88torm passed over or around, 14 miles south. 58ame as next. & No storm. 7March 24; 3 miles south.



